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Summary 

Dynamic scoring for tax legislation has been discussed for some time. House Rule 13 has 
required, since 2003, that the Joint Committee on Taxation (JCT) provide a macroeconomic 
impact analysis of legislation to amend the Internal Revenue Code, or a statement explaining why 
it is not calculable. The current Senate Budget Resolution (S.Con.Res. 8) includes a similar 
provision for the Congressional Budget Office (CBO) and JCT. These estimates are not part of the 
official revenue estimate, but could affect views on legislative proposals. 

Official revenue estimates include many behavioral changes, but hold GDP constant. Dynamic 
scoring allows for changes in GDP. Models for estimating effects on GDP that are used by 
government agencies and academics are complicated. To those interested in dynamic feedback 
effects on GDP, these models may appear to be “black boxes.” This report, although necessarily 
technical itself, examines the models used for dynamic scoring, what effects they are reflecting, 
and how consistent their responses are with empirical evidence. The following points summarize 
the major findings of the report. 

Revenue neutral income tax reform that lowers statutory income tax rates through broadening the 
base, although assumed by some to spur growth, can potentially contract the economy. The base 
broadening, by making more income subject to tax, increases effective rates and offsets statutory 
rate reductions. Models must take these effects into account to appropriately estimate effects of 
tax reform. 

When taxes increase or decrease, some effects that have been estimated may be less appropriate 
than others to include in the analysis. Some models estimate demand side stimulus effects, which 
are transitory and can only matter when there is unemployment in the economy. These may not be 
appropriate to consider in evaluating permanent tax policies. Questions may also be raised about 
including effects of deficits or surpluses in reducing or increasing investment due to changes in 
government borrowing. In both cases, these effects apply to spending as well as to tax changes. 

Sometimes claims are made that the feedback effects from reducing taxes will largely offset the 
revenue loss through “supply side” effects that increase GDP and the tax base. No reasonable 
estimate of the responses of labor supply or savings to tax changes can produce such offsets. The 
feedback effect from a simple and flexible growth model is less than 1 0%, given empirical 
evidence of supply responses, which are small and of uncertain direction. 

More complex models for studying supply side effects (intertemporal models), that are based on a 
more rigid theoretical structure, produce similar results for changes in taxes on wages if the 
assumptions of the models are consistent with the empirical evidence on labor supply. A review of 
models currently or recently used by government agencies and academics suggest that is not 
generally the case (an exception is the JCT’s model). 

Effects of tax cuts on capital income can be large in these more complex models, reflecting 
shifting of consumption and leisure to periods far in the future. These shifts, which can induce 
large short-run increases in labor supply and saving, are generally not supported empirically and 
may be unlikely. One question is whether the benefits of formal theory in these models outweigh 
their empirical weaknesses. 



Congressional Research Service 



Dynamic Scoring for Tax Legislation: A Review of Models 



Contents 

Overview 2 

How Dynamic Scoring Differs from Current Scoring Methods for Tax Legislation 2 

What Determines the Economic Effects from Dynamic Scoring 2 

Special Issues with Revenue Neutral Tax Reform 3 

Expected Supply Side Effects of Dynamic Models 4 

Types of Effects and Types of Models 4 

Aggregate Models of the Economy 5 

Corporate Models 7 

The Organizations and Researchers That Study Dynamic Effects 7 

Joint Committee on Taxation (JCT) 7 

Congressional Budget Office (CBO) 8 

Department of the Treasury Office of Tax Analysis 9 

Other Models and Researchers 9 

Special Issues Associated with Revenue-Neutral Income Tax Reform 10 

Short Run Stimulus, or Demand Side, Effects 1 1 

Deficits and Crowding Out or Crowding In 1 1 

Supply Side Responses 11 

Corporate Tax Reform 12 

Individual Tax Reform 13 

General Issues With Dynamic Scoring for Taxes 15 

Should Effects from Short Run Stimulus (Demand Side Effects) Be Considered? 15 

Should Effects from Debt Be Considered? 16 

Supply Side Effects 17 

A Solow Model Estimate of an Illustrative Tax Cut 17 

Intertemporal Models 20 

Are the Explicit or Implicit Responses Used in Supply Side Models Consistent With 

Empirical Evidence? 22 

Standard Labor Supply Elasticities 22 

Savings Elasticities 24 

Intertemporal Elasticity of Substitution 24 

Frisch (Intertemporal Labor Substitution Elasticity with Respect to Wages) 26 

A Note on Time Endowments 27 

Comparing Empirical Estimates to Estimates in the Models 28 

Conclusion: Are Intertemporal Models Helpful or Harmful In Determining Feedback 
Effects? 31 

Tables 

Table 1. Long Run Revenue Offsets from Supply Side Effects in a Solow Model 18 

Table 2. Long-run Output Effects of a 20% Tax Cut in a Solow Model 19 

Table 3. Supply Elasticities in Solow Models 29 

Table 4. Elasticities and Parameters in Intertemporal Models 30 



Congressional Research Service 



Dynamic Scoring for Tax Legislation: A Review of Models 



Appendixes 

Appendix. A Simple Model of Feedback Effects 33 

Contacts 

Author Contact Information 35 



Congressional Research Service 



Dynamic Scoring for Tax Legislation: A Review of Models 



D ynamic scoring (or dynamic revenue estimating) for tax legislation has been an issue of 
interest for at least the past 25 years. 1 House Rule 13 has required, since 2003, that the 
Joint Committee on Taxation (JCT) provide a macroeconomic impact analysis of 
legislation to amend the Internal Revenue Code, or a statement explaining why it is not 
calculable; the first analysis was in 2003. 2 The current Senate Budget Resolution (S.Con.Res. 8) 
includes a similar provision requiring the Congressional Budget Office (CBO), with the 
assistance of the JCT, to prepare a supplemental estimate incorporating the feedback effects into a 
cost estimate for legislation with provisions affecting revenues that have a revenue impact of 
$5 billion or more in any fiscal year. These analyses are not part of the official score, but rather 
provide projected feedback effects, although some may argue that feedback effects should be 
included in revenue estimates. 

Currently, both the House and the Senate tax-writing committees are considering tax reform 
legislation that would broaden the base by limiting deductions. Some have advocated a revenue- 
neutral tax reform that allows fully offsetting rate reductions and some a tax refonn that also 
raises revenue. An important issue of debate is the expected effect on the overall economy from a 
reform of the tax code. 

Many uncertainties arise with respect to dynamic scoring, which depend on the type of model 
used, the behavioral responses built into the models, and assumptions about activities of other 
agents or supplemental policies that are necessary to solve some types of models. The complexity 
is expanded in the case of tax reform, because base broadening can also have effects on effective 
tax rates that could offset part or all of the behavioral effects due to changes in statutory rate 
reduction. 

This report first explains dynamic scoring, including the types of effects incorporated and the 
types of models used, as well as what groups conduct or have conducted macroeconomic analysis 
of tax changes. The following section discusses the specific issues associated with tax reform. 

The final section discusses general issues surrounding the use of various models and reviews the 
empirical evidence on supply side responses (labor supply and savings or investment) and how 
these effects are incorporated in current models used by JCT, CBO, the Treasury Department, and 
academic researchers. 

The discussion of economic modeling is necessarily more technical than that in most CRS 
reports. The first section, therefore, provides an overview with a less technical summary of the 
analysis and findings in this report. The main body of the report follows. 



1 The first CRS report on this issue, Dynamic Revenue Estimating by Jane G. Gravelle (CRS Report 94-1000, 
December 14, 1994, now archived but available from the author) linked the growing interest in the last few years to the 
greater importance of revenue estimates under budget rules that provided additional constraints on tax cuts and 
spending changes. For example, the Budget Enforcement Act of 1990 provided for PAYGO rules. See CRS Report 
R41901, Statutory Budget Controls in Effect Between 1985 and 2002, by Megan S. Lynch, for a discussion of these 
rules. 

2 See excerpt from Congressional Record, 149 Cong. Rec. H3829-32 at https://www.jct.gov/publications.html?func= 
startdown&id=l 191. Other JCT documents relating to macroeconomic analysis can be found at https://www.jct.gov/ 
publications. html?func=select&id=4. 
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Overview 

Dynamic scoring, as a general term, is revenue estimation that accounts for behavioral changes. 
When referring to tax legislation, the term dynamic revenue estimating is also used. The 
legislative requirements cited above, however, have a narrower effect since many behavioral 
responses are already included in conventional revenue estimates. The rules commonly referred to 
as requiring a dynamic score require macroeconomic effects, incorporating the effects of 
legislative changes on aggregate economic output. Dynamic scoring as used in this report refers 
to incorporating those macroeconomic effects. It is often discussed in connection with revenue 
legislation because tax revisions may cause “supply side” effects (changes in labor supply and 
savings) due to changes in effective average and marginal tax rates. 



How Dynamic Scoring Differs from Current Scoring Methods for 
Tax Legislation 

Current revenue estimates by the Joint Committee on Taxation include a variety of micro- 
economic behavioral responses that affect revenue yields. 3 For example, increasing capital gains 
taxes is assumed to cause a reduction in realizations that reduces the potential revenue gain. A 
variety of other behavioral responses are considered in preparing estimates. These estimates, 
however, keep total output (i.e., GDP) fixed. Effects on output have been provided in some cases, 
but are not included in formal scorekeeping. 4 



What Determines the Economic Effects from Dynamic Scoring 

The effects of dynamic scoring on revenues depend on numerous factors: the types of effects 
included, the types of models used, and the magnitude of behavioral responses (elasticities) 
incorporated in the model. 5 Three types of effects have been considered in previous studies by the 
Joint Committee on Taxation and the Congressional Budget Office: (1) the short run stimulus 
effect where a tax cut increases demand and output in an underemployed economy, while a tax 
increase reduces output; (2) the effect of deficits or surpluses on crowding out or crowding in 
investment due to government borrowing; and (3) the supply side effects (increases or decreases 
in labor supply, domestic savings, and net investment from abroad in response to changes in 
effective tax rates). 

There are reasons to consider only the supply side effects since the other two effects also occur 
with spending changes. There are especially strong reasons to exclude stimulus effects, since 
permanent changes in the tax code should not depend on fiscal timing. That is, a permanent tax 



3 Conventional scoring and macroeconomic analysis is discussed in Joint Committee on Taxation, Summary of 
Economic Models and Estimating Practices of the Staff of the Joint Committee on Taxation, JCX-46- 1 1 , September 1 9, 
201 1, at https://www.jct.gov/publications.html?func=startdown&id=4373. 

4 JCT’s documents relating to macroeconomic analysis can be found at https://www.jct.gov/publications.html?func= 
select&id=4. 

5 Elasticities measure the underlying supply side relationship, for example, by what percentage does labor supply 
increase or decrease for a given percentage change in wages. In some models they are explicit, while in others they 
must be derived from other parameters. 
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code change should not be evaluated more or less favorably because it is enacted during a 
recession. Moreover, the short run stimulus effects may be offset by the Federal Reserve System. 

Supply side effects from tax cuts are often presumed to increase output. However, they can either 
increase or decrease output because of offsetting income and substitution effects. A tax cut, by 
increasing income, causes an increase in consumption, including consumption of leisure, which 
reduces labor supply. This effect is the income effect. A tax cut that affects marginal earnings will 
cause leisure to be more costly relative to consumption which will increase labor supply. This 
effect is the substitution effect. Income and substitution effects also occur for savings. A reduction 
in the tax rate on the return to savings, and the higher return, means that one can consume more 
now and more in the future, reducing savings. This effect is the income effect. At the same time, 
the lower tax rate (and higher yield) makes the price of future consumption lower and increases 
savings, the substitution effect. These effects are typically measured as an elasticity: the 
percentage change in quantity divided by the percentage change in price or income. For example, 
if the labor supply elasticity with respect to the wage rate is 0.2, a 10% increase in wages will 
cause a 2% (0.2 times 10%) increase in labor supply. 

The projected effects of a tax change on output and revenues depend on the design of the tax 
change, the type of model, and the magnitude of income and substitution elasticities. Two very 
different types of models for estimating supply side response are a simple growth model with 
labor and savings supply responsive to wages and rates of return, and an intertemporal model 
with a complex theoretical structure in which individuals allocate leisure and consumption over 
time. The behavioral responses rely on many aspects of these intertemporal models which are not 
always transparent. 

During the budget horizon, labor supply is likely to be the dominant factor, in part, because 
additional capital tends to accumulate slowly. Output increases when the labor supply or the 
capital stock increases, with labor supply the larger input. A tax change affects the capital stock 
by affecting savings or investment, which is typically only 2% to 3% of the capital stock. Even if 
the saving rate increased by 50% in the first year, the capital stock would only increase by about 
1 %. Outside the budget window, capital accumulation may become more important and, for some 
reforms, can dominate the effects on labor. 



Special Issues with Revenue Neutral Tax Reform 

With a revenue neutral tax reform, where rate cuts are financed by base broadening, the focus is 
generally on supply side effects, since the effects on short term demand or the deficit and 
crowding out should be negligible. Moreover, in a revenue neutral change there are no income 
effects in the aggregate to reduce supply as would be in case in a rate cut alone. If the change is 
also distributionally neutral any effects arising from these factors are even less likely. Thus the 
focus of dynamic effects is on substitution effects. 

In a tax reform, it is crucial to recognize that the behavioral response cannot be measured solely 
by statutory rate changes. The effective marginal tax rate determines this behavioral response and 
changes in the income base that change the share of income taxed at the margin also affect this 
marginal effective tax rate. It is possible for base broadening provisions to raise effective 
marginal tax rates more than enough to offset the effects of a cut in statutory tax rates, leading to 
a contraction rather than an expansion in output. 
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This potential for base broadening to affect marginal effective rates means that it is not possible to 
project the effects of a base broadening tax reform that specifies the rates but does not specify 
how the revenue is to be offset by base broadening. 



Expected Supply Side Effects of Dynamic Models 

When there is a revenue loss or gain or when marginal effective tax rates change there can be 
supply side responses. The following points can be made: 

• In simple transparent supply side models that directly incorporate labor supply 
and savings responses as indicated by empirical evidence, feedback effects on 
revenues are expected to be small, in the neighborhood of 3% to 8%. That is, a 
revenue loss will be reduced by 3% to 8%, and a revenue gain will be increased 
by 3% to 8% in an overall tax cut. Effects might be slightly larger in open 
economies. 

• More complex intertemporal models can yield similar results with respect to 
wage tax cuts, if similar elasticities are embedded in the models. In these models, 
spending must match taxes in the long run, so the results depend on how deficits 
or surpluses are addressed. An examination of models currently or recently used 
indicates that many of these models have implicit behavioral responses for labor 
supply that are much larger than those that are contained in simpler growth 
models, or that can be supported with empirical evidence. The JCT’s 
intertemporal model, however, has elasticities similar to those found in empirical 
studies. 

• Responses in intertemporal models to changes in taxes on capital income can be 
large. These models have a rigid structure that causes responses in savings that 
reflect reducing consumption today for more consumption many years in the 
future to a degree that is unlikely and not empirically studied. In addition, they 
cause an increase in labor supply to shift leisure from the present to many years 
in the future that is also not likely or supported by empirical evidence. One 
question is whether the more desirable theoretical structure of these models 
balances the lack of empirical justification. 

The remainder of this report provides a more detailed analysis. 

Types of Effects and Types of Models 

Dynamic scoring normally employs models of the aggregate economy. In some of these models 
there is a single rate of return and a single type of saving and supply of capital; changes in taxes 
which affect the rate of return directly or indirectly can lead to additional savings. 

These models typically do not address certain features of the corporate tax. Although corporate 
tax revenues are relatively small compared to individual tax revenues, corporate changes could 
have significant effects on the overall rate of return. Aggregate economy models capture these 
effects on savings rates. Corporate taxes, however, may also have more immediate and larger 
effects on capital, because they may affect flows of capital to and from the rest of the world. This 
process could occur more quickly than the effects (if any) on increased domestic saving. Most 
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aggregate models have relatively primitive (if any) adjustment for this effect, although corporate 
models that focus separately on international capital flows exist. 



Aggregate Models of the Economy 

There are three types of revenue feedback effects: 

• short-run stimulus, or Keynesian (demand side) effects; 

• crowding out effects of deficits on investment (and crowding in effects of 
surpluses); and 

• supply side effects. 

Stimulus effects, such as those in a tax cut, can increase output temporarily in an underemployed 
economy by increasing income and spending. This increase in demand leads to the return of some 
unemployed individuals and resources to production. Crowding out occurs because the increase 
in federal borrowing due to increased deficits displaces capital that would otherwise be used for 
private investment. The magnitude of the effect depends on how much government borrowing is 
from foreign sources. 

The third type of effect, which is often of the most interest, is commonly called a supply side 
effect because it refers to the effects of tax or other policies on the amount of labor supplied or the 
amount of savings or investment (which would affect the size of the capital stock). This effect is 
more closely associated with tax changes, although it could apply to some spending programs as 
well. (For example, spending on infrastructure such as bridges or highways would affect 
productivity, and means-tested transfer payments can affect work incentives.) 

These different effects may not be precisely separated (for instance, deficits increase interest rates 
which can cause a change in savings that is a supply side effect; and tax cuts could 
simultaneously cause demand side and supply side effects). The three effects can be isolated by 
sensitivity analysis that includes policies to control for stimulus and deficits effects (as the JCT 
often does). 

There are three basic types of economic models (plus combinations) that vary in whether and how 
they reflect the three types of effects. 

• Short-run models with underemployed resources typically used for short-run 
forecasting and to estimate short-run stimulus effects on aggregate demand, but 
not effects of deficits or supply side effects. These models are also referred to as 
1S-LM models. They can only be solved by assuming some particular monetary 
policy of the Federal Reserve System. They are often used in the private sector 
for forecasting and tend to have multiple sectors. 

• Basic neoclassical growth models (also called Solow models) with direct 
estimates of labor and savings supply responses. This type of model, in its pure 
form, assumes full employment and does not capture short run stimulus, but can 
capture crowding out effects and supply side effects. Its effects are driven by the 
labor supply elasticities (percentage change in labor divided by the percentage 
change in wages) and savings elasticities (percentage change in savings rates 
with a percentage change in after-tax rate of return). 
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• Intertemporal growth models, where individuals allocate leisure and consumption 
within periods and across time. These actions give rise to changes in labor supply 
and savings responses. These models capture only supply side responses, as full 
employment is assumed and deficits are offset by some other policy change. 6 The 
models are of two forms. One form is the Ramsey, or infinite horizon, model 
where people are represented by an infinitely lived agent. 7 The other form is the 
overlapping generation (OLG) life -cycle model where agents have finite lives 
(typically around 55 years to cover the working period and retirement), and a 
new generation is bom each year, while an old one dies (hence the term 
overlapping generations). Agents in intertemporal models often have perfect 
foresight (i.e., know all of the wage rates and rates of return in the future) 
although they can be constructed to allow risk and uncertainty, and OLG models 
can be myopic. 8 Intertemporal models cannot indefinitely have deficits or 
surpluses, and in the Ramsey model even temporary deficits have no effects. 

Because these models have a relatively rigid structure, they include a labor 
supply response to changes in the rate of return. For some tax changes this 
response to the rate of return may be the major source of a short term labor 
response. 

• Hybrid models, which combine short term stimulus effects with growth models. 

For example an IS-LM model can be combined with a Solow model. Hybrid 
models that allow unemployment through sticky wages (i.e., wages do not 
immediately adjust to changes in demand) can combine with a Ramsey infinite 
horizon model. In the latter case, some agents in the economy are presumed to be 
liquidity constrained (cannot borrow). 

The alternative models can produce different results both due to the model choice and to the 
elasticities, or assumed responsiveness, embedded in the model. In addition, some models can 
(but may not) allow capital flows to and from the rest of the world. In general these models do not 
include an explicit modeling of open economy effects but may include open economy effects on 
supply in a variety of ways. For example, an open economy with perfectly mobile capital can be 
introduced by fixing the interest rate as is done in one variation of the CBO’s open economy 
model. The infinite horizon model, however, is incompatible with perfectly mobile international 



6 The offset of deficits is not a choice, but a requirement in these forward looking models, as a solution requires solving 
for a steady-state or a long run solution that is asymptotically approached. Deficits can exist in these models but they 
must have a stable debt-to-GDP ratio. An OLG model with myopia can be solved with deficits. 

7 The original Ramsey model was a planning model that was then adapted to the study of tax and other policies in a 
steady state growth model as a descriptive model. Macroeconomists adapted this model to the study of business cycles 
due to exogenous shocks, which is referred to as a real business cycle model, which claims to explain business cycles 
without involuntary unemployment. A term for a more general class of these models is dynamic stochastic general 
equilibrium (DSGE) models which can be designed to allow unemployment. Tax economists have tended to favor the 
life-cycle form of the intertemporal model, perhaps because it allows distribution across generations that is an 
important aspect of shifting to consumption taxes. This model is very difficult to construct. Macroeconomists tend to 
favor the simpler infinite horizon model, in part because they are often interested in business cycles and in 
intertemporal shifts of labor in response to wage rates. 

s Risk causes individuals to have precautionary savings which tend to be less responsive to changes in the rate of 
return. It is possible to construct a life-cycle model with myopia, where agents assume current wages and returns will 
continue and re-optimize their labor supply and savings each period. Other things equal, myopia results in larger 
responses to changes in tax rates because agents do not recognize the feedback effects of their response on these 
variables. 
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capital. Rule-of-thumb offsets against crowding out are used in some of the Solow growth models 
to assign part of borrowing to foreign sources. 



Corporate Models 

Corporate models of a closed economy have long existed but they have not generally been used to 
measure feedback effects. These models, in fact, often simplified the requirements of aggregate 
modeling because the standard analysis concluded that the corporate tax fell on capital in general, 
given a fixed capital stock. For purposes of a dynamic model, the corporate tax could then be 
treated as no different from a general tax on the rate of return. In addition, even though changes in 
the corporate tax rate could shift capital between the corporate and non-corporate sectors, the 
corporate tax base would be unlikely to change, because, although the capital stock in the 
corporate sector decreases with a higher corporate rate, the rate of return rises and these two 
effects tend to be offsetting. 9 

Open economy considerations suggest that the corporate tax should be considered differently 
from other types of taxes on capital income. The tax on corporate equity, which is effectively or at 
least partly a source based tax, unlike individual income taxes on interest and dividends, can 
directly affect capital flows into and out of the country, thereby increasing output through another 
route (rather than indirectly affecting the rate of return to savings). Indeed, given the evidence 
that saving is relatively unresponsive to rates of return and tends to accumulate slowly, capital 
flows from abroad could potentially be one of the more important dynamic issues to consider. 



The Organizations and Researchers That Study 
Dynamic Effects 

Several government organizations have prepared dynamic scores or macroeconomic analyses of 
effects that would permit estimates of dynamic feedback effects. In addition, a number of 
academic researchers have constructed models that estimate macroeconomic effects. 



Joint Committee on Taxation (JCT) 

The Joint Committee on Taxation (JCT) is the most important source of dynamic estimates for 
U.S. legislative proposals, because it is responsible for official scoring of most tax legislation. 
The JCT also provides macroeconomic analysis as required by the House Rules and would be (at 
least partially) responsible for providing the analysis required by the FY2014 Senate Budget 
Resolution. The JCT has been preparing and then performing macroeconomic analyses since 
1997, when they commissioned a number of researchers to estimate the overall effects on output, 
labor, savings and other variables of the same proposal using a variety of different modeling 
approaches. This modeling exercise, along with others done over the years, is posted on their 
website. 10 In their first analysis in 2003, they used three types of models to analyze 



9 Certain types of production functions and utility functions indicate a perfect offset and a constant share of total output 
in corporate revenues; for others the effect is likely small. Corporate taxes produce distortions, but those distortions do 
not affect aggregate output in a significant way. 

10 The Joint Committee’s Documents relating to macroeconomic analysis are posted on its website at 
(continued...) 
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